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(54) Visual Inspection apparatus and method 

(57) A TDI sensor (20) obtains images of a plurality 
of areas (T) with the same pattern on an object of 
inspection such as a semiconductor wafer (W), and the 
obtained images are stored in an image storage part 
(52). The plurality of areas (T) are designated in pairs, 
and an image comparison part (54) compares the 
images of the areas in each pair to detect a suspected 



pair including at least one possible defective area. A 
CPU (56) compares the images of the areas in the sus- 
pected pair with images of areas in other pairs to 
thereby find which area in the suspected pair is defec- 
tive. 
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Description 

[0001 ] The present invention relates generally to a vis- 
ual inspection apparatus and method, and more partic- 
ularly to a visual inspection apparatus and method 
applied to find defects in patterns on a semiconductor 
wafer, a photo mask, a liquid crystal display, or the like. 
[0002] Conventionally, two adjacent chips are com- 
pared to each other in order to inspect patterns on a 
semiconductor wafer, a photo mask, a liquid crystal dis- 
play, or the like. In order to inspect the patterns, an 
image obtaining part which is composed of an optical 
microscope and an imaging device such as a time delay 
and integration (TDI) sensor, obtains images of the pat- 
terns represented with multiple values while continu- 
ously scanning the object along the x-axis. The 
obtained images are stored in an image data storage 
part such as a memory. When two images in the corre- 
sponding areas on the adjacent first and second chips 
are obtained, sub-pixel alignment is performed for these 
two images at regular frame intervals, and the two 
images are compared with each other on a pixel -by- 
pixel basis. In this comparison, a pair of a pixel of the 
first image and the corresponding pixel of the second 
image that has a gray level difference in excess of a pre- 
set threshold is recognized as having a possibility of 
being defective. At this point in such single detection, it 
is not clear which chip of the first and second chips has 
a possibility of being defective, and thus, a differential 
image of the first and second images is temporarily 
stored in a defect detecting part as two values. The 
above-mentioned comparison is performed between 
the second chip and the third chip to obtain another dif- 
ferential image, which is collated with the differentia! 
image of the first and second chips. It is therefore possi- 
ble to determine which chip of the first and second chips 
has a possibility of being defective. In this detecting 
method (double detection), it is possible to determine 
defective parts on the chips and improve the reliability of 
the results since the same chip is subjected to the com- 
parison twice. 

[0003] In the conventional method, however, each 
chip is compared with two adjacent chips regardless of 
whether the chip has a possibility of being defective or 
not. Therefore, an image comparison part must have 
the adequate capacity for this purpose, which requires a 
higher cost. 

[0004] Only the single detection is performed for edge 
chips. Thus, the unreliable inspection must be allowed, 
only the edge chips are not determined, or, only the 
area that is determined as having a possibility of being 
defective as a result of the single detection is scanned 
again after the inspection with respect to the entire sur- 
face of the wafer, and the edge chip is compared with 
the second chip from the edge chip to thereby deter- 
mine whether the edge chip has a possibility of being 
defective. 

[0005] Alternatively, in a scanning method of Japa- 



nese Patent Provisional Publication No. 2-210249, the 
last chip in each scanning line is compared with the first 
chip in the next scanning line in the double detection. 
Since, however, the straightness in the scanning direc- 

5 tion along the x-axis is higher than the absolute position 
accuracy along the y-axis, the difference of the images 
along the y-axis is greater than that of the images of 
chips in the same scanning lines. Consequently, the 
images are badly deteriorated by the sub-pixel align- 

70 ment during the comparison of the images. 

[0006] In view of the foregoing, it is an object of the 
present invention to provide a visual inspection appara- 
tus, which is capable of detecting defects accurately, 
reducing processing and increasing processing speed. 

15 [0007] To achieve the above-mentioned object, the 
present invention is directed to a visual inspection appa- 
ratus, comprising: an imaging means for obtaining 
images of a plurality of areas on an object; a first image 
comparison means for designating the plurality of areas 

20 in pairs and comparing the images of the areas in each 
of the pairs to determine whether said each of the pairs 
is a defective pair including a defective area containing 
a defective part; and a second image comparison 
means for comparing the image of one of the areas in 

25 the pair determined as the defective pair by the first 
image comparison means with the image of one of the 
areas in another of the pairs to determine whether the 
one of the areas in the pair determined as the defective 
pair is the defective area. 

30 [0008] The first image comparison means may desig- 
nate the plurality of areas in the pairs of two areas adja- 
cent to one another. 

[0009] The second image comparison means may 
compare the image of the one of the areas in the pair 

35 determined as the defective pair with the image of one 
of the areas in another of the pairs adjacent to the one 
of the areas in the pair determined as the defective pair. 
[001 0] The second image comparison means may 
compare only a suspected part, including a possible 

40 defective part determined by the first image comparison 
means, of the image of the one of the areas in the pair 
determined as the defective pair with a part, corre- 
sponding to the suspected part, of the image of the one 
of the areas in said another of the pairs. 

45 [001 1 ] According to the present invention, the images 
of all areas on the object are not always compared 
twice. The areas are paired, and two images are com- 
pared in each pair. Only an image in the pair, which is 
possibly defective, is compared with an image in 

so another pair. This reduces the number of comparisons 
to almost fifty percent of that of the prior art and 
increases the processing speed while maintaining the 
reliability of the conventional double detection. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The nature of this invention, as well as other 
objects and advantages thereof, will be explained in the 
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following with reference to the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures and wherein: 

Fig. 1 is a view showing the entire structure of an 

embodiment of a visual inspection apparatus 

according to the present invention; 

Fig. 2 is a view showing an example of a scanning 

track of a TDI sensor on a wafer; 

Fig. 3 is a block diagram showing an embodiment of 

a defect detecting part; 

Fig. 4 is an explanation drawing showing the opera- 
tion of a defect detecting part; 
Fig. 5 is an explanation drawing showing the opera- 
tion of the defect detecting part; and 
Fig. 6 is a flow chart showing the generalized pro- 
cedure for comparing image data of frames and 
detecting a defective part. 

[001 3] This invention will be described in further detail 
by way of example with reference to the accompanying 
drawings. 

[0014] Fig. 1 is a view showing the entire structure of 
a preferred embodiment of a visual inspection appara- 
tus, which determines whether each chip on a wafer 
contains a defective part or not. As shown in Fig. 1, the 
visual inspection apparatus comprises: a control part 
12, which performs a variety of processing; an XY stage 
14, which moves along X and Y axes horizontally under 
the control of the control part 1 2; a sample table 1 6 pro- 
vided on the XY stage 14; a microscope 18 arranged 
above the sample table 16; and a TDI sensor 20 
attached at the focusing position of the microscope 18. 
[001 5] A wafer W as an object is placed on the sample 
table 16. An image of the surface of the wafer W is 
enlarged and formed on an imaging surface of the TDI 
sensor 20 by the microscope 18. 
[0016] As is well known, the TDI sensor 20 is a multi- 
stage sensor composed of one-dimensional line sen- 
sors such as charge-coupled device (CCD) line 
sensors. Signal electric charges accumulated in CCD 
elements of the line sensor at each stage are sequen- 
tially transferred to CCD elements of the line sensor at 
the next stage in synchronism with a scanning speed. 
Consequently, a plurality of CCD elements overlaps the 
signal electric charges at one point subject for imaging. 
Therefore, even if the electric charges are accumulated 
in each CCD element only for a short period, the signal 
electric charges at each point subject for imaging are 
amplified to make up for the shortage in the quantity of 
light. Thus, the TDI sensor 20 is able to scan the images 
at a higher speed than the ordinary single-stage CCD 
line sensor. 

[0017] In the visual inspection apparatus of the 
embodiment, the TDI sensor 20 scans the surface of the 
wafer W along the X-axis. The TDI sensor 20 scans the 
surface image of the wafer W, which is moved by the XY 
stage 14 along the X-axis. In this embodiment, the TDI 



sensor 20 is used as the imaging means, but it is possi- 
ble to use the ordinary one-dimensional sensor such as 
the CCD line sensor or a two-dimensional sensor 
[001 8] The control part 1 2 controls the XY stage 1 4 to 
5 move the wafer W along the X and Y-axes. The control 
part 12 controls the TDI sensor 20, which relatively 
scans the water W, and obtains the surface image of the 
wafer W from the TDI sensor 20. Fig. 2 shows an exam- 
ple of a scanning track of the TDI sensor 20 on the wafer 
w W under the control of the control part 12. As shown in 
Fig. 2, a number of chips T are regularly arranged along 
the X and Y-axes on the wafer W, and the chips have the 
same patterns. As indicated by a dashed and dotted line 
in Fig. 2, the TDI sensor 20 starts scanning the wafer W 
is along the X-axis from the upper left corner of a chip T s 
on the highest line, and reciprocally scans the wafer W 
until it reaches a chip T e on the lowest line. The TDI sen- 
sor 20 shifts the scanning line along the Y-axis down- 
ward little by little (by the image reading width (scanning 
20 width) in a direction along the Y-axis perpendicular to 
the scanning direction along the X-axis) to complete the 
scanning for all the chips T arranged on the wafer W. 
The scanning is not necessarily performed on the scan- 
ning track in Fig. 2, but the scanning may also be per- 
25 formed in any other scanning tracks. 

[0019] Then, the control part 12 sends the obtained 
surface image of the wafer W to a defect detecting part, 
which is a component of the control part 12. The defect 
detecting part detects a defective part in each chip on 
30 the wafer W. 

[0020] Fig. 3 is a block diagram showing an embodi- 
ment of the defect detecting part in the control part 12. 
As shown in Fig. 3, the defect detecting part comprises 
a signal processing part 50, an image storage part 52, 
35 an image comparison part 54, and a CPU 56. 

[0021 ] The signal processing part 50 receives image 
signals sequentially from the TDI sensor 20, and con- 
verts the image signals into digital image data. The sig- 
nal processing part 50 outputs the image data to the 
40 image storage part 52. 

[0022] The image storage part 52 is composed of a 
memory such as a RAM. The image data, which is out- 
put from the signal processing part 50, is sequentially 
stored in the image storage part 52. 
45 [0023] The image comparison part 54 reads the 
image data sequentially from the image storage part 52, 
and compares the image data of a pair of chips that are 
adjacent to one another along the X-axis to detect the 
defective part in the chips. The image comparison part 
so 54 sends the results to the CPU 56. 

[0024] The CPU 56 compares the image data of a 
possible defective chip determined by the image com- 
parison part 54 with image data of a chip different from 
the chip with which the possible defective chip has been 
55 compared, so as to determine whether the possible 
defective chip is really defective or not. The CPU 56 
finds defective chips in this way and outputs the results 
to a monitor, etc. 
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[0025] A detailed description will now be given of the 
operation of the defect detecting part with reference to 
the explanation drawings of Figs. 4 and 5. In the case 
that six chips T1 -T6 are arranged along the X-axis (the 
scanning direction) of the wafer W as shown in Fig. 4, 
the image data of the chips T1-T6 are divided into 
image data of a plurality of frames X mn {m = integral 
number 1-6; n = integral number 1-9) and are recorded 
sequentially in the image storage part 52. The width of 
each frame along the Y-axis is the scanning width of the 
TDI sensor 20, and the width of each frame along the X- 
axis is predetermined arbitrarily. Although one chip is 
divided into nine frames (3x3 frames) to simplify the 
description in Figs. 4 and 5, the number of divided 
frames actually varies according to the size of the chip, 
the scanning width of the TDI sensor 20, etc. 

[0026] If the scanning starts at a frame t 1 n on the first 
line of the chip T1 in the case that the TDI sensor 20 
scans the wafer W on the scanning track in Fig.2, the 
image data of the frames on the first line of the chips T1 - 
T6 are sequentially recorded in the image storage part 
52, and the image data of the frames on the second line 
of the chips T6-T1 are sequentially recorded in the 
image storage part 52. Then, the image data of the 
frames on the third line of the chips T1 -T6 are sequen- 
tially recorded in the image storage part 52. 
[0027] The image comparison part 54 designates the 
chips T1-T6 arranged along the X-axis in pairs of two 
adjacent chips in such a way that one chip does not 
belong to two pairs or more. For example, the chips T1 
and T2 are paired as A; the chips T3 and T4 are paired 
as B; and the chips T5 and T6 are paired as C. A pair of 
frames at the same position in the two chips (the frames 
X mn with the same value of n) in each pair A-C are com- 
pared. 

[0028] As the image data of the frames are sequen- 
tially recorded in the image storage part 52, the image 
comparison part 54 reads the image data of two frames 
subjected to comparison from the image storage part 
52. The image comparison part 54 compares the image 
data and detects a defective part in those frames. Then, 
the image comparison part 54 reads the image data of 
another two frames subjected to the next comparison 
from the image storage part 52 to perform the same 
processing. 

[0029] A description will now be given of the process- 
ing performed by the image comparison part 54. As 
shown in Fig. 5, in the case that the TDI sensor 20 reads 
the image data of frames t 31 and t^ subjected to com- 
parison in the pair B and the image data is recorded in 
the image storage part 52 and the image comparison 
part 54 reads the image data, the image comparison 
part 54 finds difference between image data of the 
frames t 31 and Ui witJl respect to each pixel. Then, the 
image comparison part 54 calculates the difference 
image data D in which value of each pixel is the differ- 
ence. 

[0030] If there is no defective part in the frames t 31 



and t 41 , all the pixels of the difference image data D rep- 
resent smaller values than a predetermined threshold. If 
there is at least one defective part in at least one of the 
frames t 31 and t^, a defective pixel corresponding to 
5 the defective part represents a larger value than the 
threshold. The threshold is determined according to the 
sensitivity for detecting the defective part. 

[0031] After calculating the difference image data D, 
the image comparison part 54 compares the value of 

10 each pixel in the difference image data D with the 
threshold. If the values of all the pixels are equal to or 
less than the threshold, the image comparison part 54 
determines that there is no defective part in the frames 
t 31 and t^. The image comparison part 54 sends the 

15 determination results to the CPU 56. 

[0032] On the other hand, rf a larger value than the 
threshold is detected in any pixel of the difference image 
data D, the image comparison part 54 determines that 
there is at least one defective part in the frame t 31 

20 and/or t 41 and sends the determination results to the 
CPU 56. The determination results include the data 
indicating the position of the defective pixel as well as 
the data indicating the presence of the defect. 
[0033] Thereafter, the CPU 56 compares the image 

25 data of only the frames i n the possibl e defective pair that 
have been determined as being possibly defective by 
the image comparison part 54. with the image data of 
the frames in another pair. With respect to the frames 
that have been determined as being not defective, the 

30 CPU 56 only receives the results from the image com- 
parison part 54 and does not perform any processing 
that will be described below for the frames. This reduces 
the processing time of the CPU 56, and eliminates the 
necessity of employing a CPU with a high processing 

35 capability in the visual inspection apparatus of the 
present invention. 

[0034] In the case that the image comparison part 54 
detects a defective part x in the difference image data 
D, the CPU 56 reads image data of the frame t 31 in the 

40 chip T3 and image data of a frame t 2 i of the chip T2 in 
the pair A adjacent to the chip T3 from the image stor- 
age part 52. At this time, the CPU 56 does not read all 
the image data of the frames t 31 and t 2 i , but reads only 
the image data within a predetermined suspected part d 

45 including the defective pixel, which has been deter- 
mined in the difference image data D. Incidentally, all 
the image data of the frames may be read. The CPU 56 
calculates difference image data E1 of the image data 
of the frames t 31 and t 2 i within the suspected part d in 

so the same manner as the image comparison part 54, and 
compares a value of each pixel in the difference image 
data E1 with the threshold. If a larger value than the 
threshold is detected, the CPU 56 determines that there 
is a defective part in the frame t 31 of the chip T3, and 

55 outputs the determination results indicating the pres- 
ence of the defective part in the chip T3 to the monitor. 
[0035] On the other hand, if all the values in the differ- 
ence image data E1 are equal to or less than the thresh- 
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old, the CPU 56 determines that there is no defective 
part in the frame t 31 of the chip T3. Then, the CPU 56 
calculates difference image data E2 of the image data 
of the frames t4i of the chip T4 and a frame t 51 of the 
chip T5 in the pair C adjacent to the chip T4, and com- 
pares a value of each pixel in the difference image data 
E2 with the threshold. If a larger value than the thresh- 
old is detected, the CPU 56 determines that there is a 
defective part in the frame t^ of the chip T4 and outputs 
the determination results indicating the presence of the 
defect in the chip T4 to the monitor. If all the values in 
the difference image data E2 are equal to or less than 
the threshold, the CPU 56 determines that there is no 
defective part in the frame of the chip T4. 
[0036] Fig. 6 is a flow chart generalizing the procedure 
of the image comparison part 54 and the CPU 56 for 
comparing the image data of the frames and detecting 
defective parts. In Fig. 6, only the frames at correspond- 
ing positions in the chips arranged along the X-axis, are 
explained. The frame at the certain position of an n-th 
chip from the left is referred to as an n-th frame. The (n 
-1)-th frame and the (n + 1)-th frame are at the same 
position as the n-th frame in chips adjacent to the chip 
including the njh frame. The total number of the chips 
along the X-axis is 2N (N is an integral number), and 
the first frame through the 2/V-th frame are at the same 
position of the chips. 

[0037] At f irst, the image comparison part 54 sets the 
variable n as 1 (S10). and reads the image data of the 
(2n - 1)-th frame and the 2n-th frame from the image 
storage part 52 and compares the image data between 
these two frames (S12). Specifically, the first frame and 
the second frame are subjected to the comparison. 
Then, the image comparison part 54 determines 
whether there is any defect or not in these frames (S1 4). 
If the image comparison part 54 determines that there is 
no defect, it determines whether the variable n is equal 
to N or not, specifically whether the 2 n-th frame is the 
last frame or not (S16). If the 2n-th frame is not the last 
frame, the image comparison part 54 increases the var- 
iable n by 1 (S18) and reads the image data of the next 
two frames subjected to comparison (the third frame 
and the fourth frame) from the image storage part 52. 
Then, the image comparison part 54 compares the 
image data between the third and fourth frames. If no 
defect is detected from the frames and the variable n is 
determined as being equal to N at S16, the image com- 
parison part 54 finishes the comparison and determina- 
tion. 

[0038] On the other hand, if a defect is detected at 
S14. the CPU 56 determines whether the (2n - 1)-th 
frame is located in the chip at the left end (S20). In other 
words, the CPU 56 determines whether (2n - 1) is equal 
to 1 or not. If the (2n - 1)-th frame is not located in the 
chip at the left end. the CPU 56 reads the image data of 
the (2n - 1)-th frame and the adjacent (2n - 2)-th frame 
from the image storage part 52. Then, the CPU 56 com- 
pares the image data between the (2r> - 1)-th frame and 



the (2n - 2)-th frame (S22). The suspected part for read- 
ing the image data has already been described. 
[0039] On the other hand, if the (2n - 1)-th frame is 
located in the chip at the left end (the first frame), the 
5 CPU 56 reads the image data of the (2n - 1)-th frame 
and the (2n + 1)-th frame (the third frame) from the 
image storage part 52. The CPU 56 compares the 
image data between the (2n - 1)-th frame and the (2n + 
1)-th frame (S24). 
10 [0040] Then, the CPU 56 determines whether there is 
any defect in the frames (S26). If there is a defect, the 
CPU 56 determines that there is a defect in the (2n - 1)- 
th frame (S28) and determines that there is a defect in 
the chip including the (2n - 1)-th frame. On the other 
is hand, if there is no defect, the CPU 56 determines that 
there is no defect in the (2n - 1)-th frame (S30). 
[0041 ] Thereafter, the CPU 56 also performs the com- 
parison and determination for the 2 n-th frame in the 
same manner as in the comparison and determination 
20 for the (2n - 1)-th frame. First, the CPU 56 determines 
whether the 2 n-th frame is located in the chip at the 
right end (S32). In other words, the CPU 56 determines 
whether 2n is N or not. ff the 2n-th frame is not located 
in the chip at the right end. the CPU 56 reads the image 
25 data of the 2n-th frame and the (2n + 1)-th frame adja- 
cent to the 2n-th frame from the image storage part 52 
and compare the image data between the 2n-th frame 
and the (2n + 1)-th frame (S34). 
[0042] On the other hand, if the 2n-th frame is located 
30 in the chip at the right end (the 2/v-th frame), the CPU 
56 reads the image data of the 2n-th frame and the (2n 
- 2)-th frame (the (2N - 2)-th frame), which is the second 
frame to the left from the 2n-th frame, from the image 
storage part 52. Then, the CPU 56 compares the image 
35 data between the 2n-th frame and the (2n - 2)-th frame 
(S36). 

[0043] Consequently, the CPU 56 determines whether 
there is any defect or not in the frames (S38). If there is 
any defect, the CPU 56 determines that there is a defect 

40 in the 2n-th frame (S40) and determines that there is a 
defect in the chip including the 2n-th frame. On the 
other hand, if there is no defect, the CPU 56 determines 
that there is no defect in the 2n-th frame (S42). 
[0044] Thereafter, the CPU 56 determines whether 

45 the variable n is equal to N or not (S16). If the variable 
n is not equal to N, the CPU 56 increases the variable n 
by 1 (S18) and repeats the processing from S12. If the 
variable n is equal to N at S16. the CPU 56 finishes the 
comparison and determination. Thus, the determination 

so about the presence of the defect is completed for the 
frames at the corresponding positions in all the chips 
arranged along the X-axis. 

[0045] As set forth hereinabove, the image compari- 
son part 54 does not always perform the comparison 
55 and determination twice for all the frames. The image 
comparison part 54 performs the comparison and deter- 
mination once for all the frames, and then the CPU 56 
performs the comparison and determination only for the 
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suspected frame, which has been determined as being 
possibly defective by the image comparison part 54. 
This reduces the processing of the defect detecting part 
to almost fifty percent of that of the prior art, and 
increases the processing speed. 5 
[0046] In the above-descried example, the total 
number of the chips arranged along the X-axis is an 
even number. Thus, no chip is left over when the chips 
are designated in the pairs as shown in Fig. 4. If, how- 
ever, the total number of chips is an odd number, one 10 
chip is left over. In this case, one of the other chips is 
duplicatively paired with the leftover chip so that the 
defect in the leftover chip can be detected in the above- 
described comparison and determination procedure. 
[0047] In this embodiment, the image comparison part is 
54 compares the image data in a pair of adjacent chips, 
but the adjacent chips are not necessarily paired. Com- 
paring the image data in a pair of separate chips also 
reduces the processing and increases the processing 
speed. 20 
[0048] The comparison of the image data and the 
determination about the presence of the defect may be 
sequentially performed while the TDI sensor 20 is 
obtaining the image data or after the image data of all 
the chips are obtained. If the comparison and determi- 25 
nation are sequentially performed while the TDI sensor 
20 is obtaining the image data, it is possible to use a 
memory with a small capacity that can store the image 
data of at least three frames as the image storage part 
52. This reduces the cost of the memory. 30 
[0049] In this embodiment, the present invention is 
applied to the visual inspection apparatus for inspecting 
the wafer on which the chips with the same pattern are 
arranged, but the present invention may also be applied 
to a visual inspection apparatus for inspecting an arbi- 35 
trary object other than the wafer. 
[0050] As set forth hereinabove, according to the vis- 
ual inspection apparatus of the present invention, the 
images in all areas on the object are not always com- 
pared twice. Two areas are paired and the images are 40 
compared in each pair. Only the images in the sus- 
pected pair having a possibility of being defect are com- 
pared with images in other pairs. This reduces the 
number of comparisons to almost fifty percent of the 
prior art and increases the processing speed while 45 
maintaining the reliability of the conventional double 
detection. 

[0051] It should be understood, however, that there is 
no intention to limit the invention to the specific forms 
disclosed, but on the contrary, the invention is to cover so 
all modifications, alternate constructions and equiva- 
lents. 

Claims 

55 

1 . A visual inspection apparatus, comprising: 

imaging means (20) for obtaining images of a 



plurality of areas (T) on an object (W); 

first image comparison means (54) for desig- 
nating the plurality of areas (T) in pairs and 
comparing the images of the areas (T) in each 
of the pairs to determine whether said each of 
the pairs is a defective pair including a defec- 
tive area containing a defective part; and 
second image comparison means (56) for com- 
paring the image of one of the areas in the pair 
determined as the defective pair by the first 
image comparison means (54) with the image 
of one of the areas in another of the pairs to 
determine whether the one of the areas in the 
pair determined as the defective pair is the 
defective area. 

2. The visual inspection apparatus as defined in claim 

1, wherein the first image comparison means (54) 
designates the plurality of areas in the pairs of two 
areas adjacent to one another. 

3. The visual inspection apparatus as defined in claim 

2, wherein the second image comparison means 
(56) compares the image of the one of the areas in 
the pair determined as the defective pair with the 
image of one of the areas in another of the pairs 
adjacent to the one of the areas in the pair deter- 
mined as the defective pair. 

4. The visual inspection apparatus as defined in any 
of daims 1 to 3, wherein the second image compar- 
ison means (56) compares only a suspected part 
(d), including a possble defective part (x) deter- 
mined by the first image comparison means (54), of 
the image of the one of the areas in the pair deter- 
mined as the defective pair with a part (d), corre- 
sponding to the suspected part (d), of the image of 
the one of the areas in said another of the pairs. 

5. A visual inspection method, comprising the steps 
of: 

obtaining images of a plurality of areas on an 
object; 

designating the plurality of areas in pairs; 
comparing the images of the areas in each of 
the pairs to determine whether said each of the 
pairs is a defective pair including a defective 
area containing a defective part; and 
comparing the image of one of the areas in the 
pair determined as the defective pair in the 
former comparing step with the image of one of 
the areas in another of the pairs to determine 
whether the one of the areas in the pair deter- 
mined as the defective pair is the defective 



6. The visual inspection method as defined in claim 5, 
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wherein, in the designating step, the plurality of 
areas are designated in the pairs of two areas adja- 
cent to one another. 

The visual inspection method as defined in claim 6, 5 
wherein, in the latter comparing step, the image of 
the one of the areas in the pair determined as the 
defective pair is compared with the image of one of 
the areas in another of the pairs adjacent to the one 
of the areas in the pair determined as the defective 10 
pair. 

The visual inspection method as defined in any of 
claims 5 to 7, wherein, in the latter comparing step, 
only a suspected part including a possfole defec- is 
tive part determined in the former comparing step, 
of the image of the one of the areas in the pair 
determined as the defective pair is compared with a 
part, corresponding to the suspected part, of the 
image of the one of the areas in said another of the 20 
pairs. 
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